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INTRODUCTION AND PURPOSE

*

* The AIM-7F sparrow-is an air intercept missile which is cur-

rently maintained in both US Air Force and Navy inventories.

This paper presents the results of a study of AIM-7F readiness

initiatives. There are approximately 4g450 of these missiles

in Air Force inventqry.today, but no spare Guidance and Control

Sections (GaCs) were ever procured. As a result, some missiles

are unserviceable while they await the return of serviceable

GiCs through the resupply pipelines. HQ AFLC/LORIS came to HQ

AFLC/XRS in August 1981, and requested help in determining the

best quantities of spare G&Cs to be procured.

The second half of this working paper describes the computer

program Missile Facility Simulator (MFS), which can be used to

predict future states of the AIM-7F resupply system, and ask

some "what if..." questions while varying any of several parameters.

This allows one to see the impact today's actions will have

at & later point in time, and can be especially helpful in the

planning stages by indicating potential problem areas.
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BACKGROUND

The items on the missile which are subject to time related

failure and subsequently require repair are the Target Seeker (TS)

and the Flight Control (FC), which collectively are called a

Guidance and Control Section. The USAF.missile inventory has

increased from 4,43Z in. 1981 to 4,915 in early 1982 and will

decrease from that level to around 4,350 by the year 1986. On

the average, there will be about 4,450 AIM-7Fs (Figure 1).

AIM-7F MISSILE INVENTORY (22 JULY 198-1)

1st 2nd 3rd 4th

FY 81 4437

FY 82 4915 4646 4616 4586

FY 83 4562 4538 4514 4490

FY 84 4475 4460 4445 4430

FY 85 4415 4400 4385 4370

FY 86 4355 4340 4325 4310

FIGURE 1

The above quantities are the net result of on-hand, due-in,

and due-out missiles, Those which are due-out include scheduled

test firings, training, and Foreign Military Sales (FMS). In

each of these cases, the missiles are not replaced with AIM-7Fs

on a one-for-one basis; Rather, AIM-7Ms will be procured to replace

AIM-7Fs depleted through FMS. Also, several AIM-7Fs will be

converted to AIM-7Ms by removal and replacement of the -7F G&C

with a -7M G&C. This is because it has been decided that the

1
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AIN-7F G&C spares requirement will be satisfied with -7M G&Cs,

which enhance capability at a lower overall cost. While this

study is not concerned 'ith the AIM-7M, which be funded by BP26,

initial spares, this increase in the number of AIM-7Ms will

need to be supported, and must be considered when determining

AIM-7M spares requirements.

The decision to.buy-.-.7M G&Cs mentioned above was made at the

AIM-7 Readiness Initiatives Meeting, July 1981, at Warner Robins

Air Logistics Center. There it was also stated that the buyout

of spare G&Cs should not include safety stock since there is

no guideline (10%, 20%, 50%). Only 80% funding of'the pipeline;

the expected number in repair, in transit, or awaiting repair or

transportation would be procured. But even this low level was

decreased in December 1981, when it was discovered that rising

production costs and limited funds would reduce the funding

to roughly 40% of the pipeline. It was at this time that the

main thrust of this study shifted--how to increase missile availa-

bility, given a dollar constraint, by possibly spending some

of the available funds to reduce the size of the pipeline, and

thus bring up more missiles. This is discussed further in the

next section, Maintenance Policies.
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MAINTENANCE POLICIES

The present AIM-7Fimaintenance system (Figure 2) has a problem.

There are no individual shipping containers for Target Seekers

(TS) and Flight Controls (FCs) respectively. This means that

if a FC is found to be failed, maintenafice must wait for a mate

to fail (a TS in thiserase) before shipping the pair to the depot

for repair. The empty space cannot be filled with foam in this

particular situation because of physical constraints and sensi-

tivity of the equipment, but there is an alternative. A service-

able mate can be sent along for the ride (44 days 'and either

bring down another missile or reduce the ready rate and expected

* .. availability. A further complication is that the TS fails about

twice as often as the FC. Now it may have been the extremely

low rates of .0043 and .0021 G&C removals per quarter that prompted

the designers of this system to not be concerned about the dual

containers and lack of spares, but as a simulation program written

for this study points out, there is reason for concern.

AIM-7F CURRENT MAINTENANCE SYSTEM

FIGURE 2

Another problem with the present containers is that they

inhibit lateral resupply of TSs and FCs between missile locations.

Lateral resupply isn't practical with the dual containers since

j operational spare sections would be made unavailable and possibly

3
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cause a serviceable missile to be taken down while they fill

space during shipment. Lateral resupply would be most helpful

* • in the event of war, since long repair cycles could otherwise

make many missiles useless throughout the first 141 days of war,

well beyond the surge.

a.4
I.
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MISSILE FACILITY SIMULATOR PROGRAM

The Missile Facility Simulator (MFS) is a computer program

which simulates the AIM-7F resupply system. The effect of changes

to the maintenance policy, spares stock levels, missile inventory

levels, pipeline times, etc., can be seen in missile availability

measures. Potential. prbjkem areas such as constraints on trans-

portation can also be seen in the output.

The program is written in GPSS (General Purpose Simulator

System), an event oriented simulation language. It also contains

some FORTRAN subroutines which format and summarize data before

tables are printed.

The resupply system was modeled as explicitly as possible

given the available data. The total number of missiles was input

as data, and since actual missile inventory levels at specific

locations are classified (and therefore could not be run on the

CREATE computer at Wright-Patterson AFB). The total number of

missiles, spare G&Cs, and individual item containers are distrib-

uted among the number of operating loctions. By selecting a

somewhat vide range of levels, from location-to-location, one

gets a good idea oflow the system behaves as a whole, and also

how the different levels affect backorders at individual locations.

This last point is mentioned because the more missiles there

are at a facility, the greater the likelihood of simultaneous

failure of a Target Seeker and a Flight Control, and consequently

a dual container can be used for shipping to depot repair without

a "waiting-mate" delay.
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Failures are generated by a Poisson frequency distribution

function, and repair times are assumed to be uniform around the

mean.

The quantities of missiles, Target Seekers, Flight Controls,

and individual containers are entered into the program by mean:

of FUNCTION statements. A description can be found at the right

of each FUNCTION stategent which tells what the records directly

below the statement refer to. For example:

17 FUNCTION PH1 D15 TS CANS 1,10/2,10/3,10/4,

1015,10/6,20/7,20/8,20/9,20/10,20/11,30/12,30/13,30/14,30/15,30/

tells us that basesl-5 have 10 Target Seeker single- containers,

6-10 have 20, and 11-15 have 30. These FUNCTION statements are

located at the end of the program.

46
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RECOMMENDATIONS

As mentioned in thi introduction, by the time this study

was nearly completed, the available funding dropped to such a

level that only 50 Guidance and Control sections could be afforded.

Note also that for the cost of one of these G&Csj--enough TS and

FC individual containers.-could be procured to reduce the "waiting

mate" time to essentially zero.

The following options are presented with their impact on

missile availability so that you can see the benefit of having

separate containers for individual TSs, FCs. Alsd included are

assessments of a pipeline buy (90 spares) and the current state

of the system (0 spares).

G&C TS, FC SEPARATE IMPROVEMENT IMPROVEMENT
SECTIONS CONTAINERS AVAILABLE FROM NO FROM 49
PROCURED PROCURED MISSILES SPARES/CANS SPARES NO CANS

49 0 4439.2 45.6 .0

50 0 4439.8 46.2 .6

49 400 4445.5 S1.9 6.3

90 400 4476.2 62.6 17.0

0 0 4393.6

It is clear that it's better to spend the last $161,000 on

individual containers rather than on another G&C since the con-

tainers bring up more than 10 times as many missiles. The con-

tainers also make lateral resupply between the bases feasible.

7



MFS PROGRAM DOCUMENTATION

* A listing of the Missile Facility Simulator is given below.

Three FORTRAN subroutines which the GPSS program uses are also

included. Anyone who has permission to use the CREATE computer

system can access and run this program 6y typing -CARD OLD

MEAN/MFS, R at the SYSTEM level, making the necessary routing and

data changes, and then typing RUN.

.5

I 8

S, -. , - , , , ,. . . , _ . ,. . - , .- . . :. - " . . ' '' - . ' - -. . S"



206#IDENTs
3§$sLINITSsp,,,IH(
4@SuSELECTsAF.LI9/GPSS6A
3§SoOPTIO#:FORTRANMAP
66saSELECTNEASUPS.0
700 iSELECT :AF.LIU/GPSS65
B@1:SELECTsAF.L13/GPSS6C

* 900:PRNFLiPF,RS,AF.LIB/6PSS.PF

1 tOS:FILEaHspXIR,20R
l20:SlMULATE;Ig,,,PL
130 :CONTRSL ;XAC ,500 310,300 ,STI, 1,CHA ,50 VAR,35 ,HS V,204,
140:UNLIST;ABS
-13OtINITIAL;XF1S,-1
160 :INITIAL;XF17,1
170-0

* 180* THIS ROUTINE GENERATES THE EXPECTE) MiJNBER OF REMOVALS BY BASE
190s EVERY AIUARTER (90 DAYS). A TEST IS THEN NADE TO DETERMINE
210s IF BOTH THE TARGET SEEKER (TS) AMP FLIGHT CONTROL (FC) NAVE FAILED.
210* IF YES, THE PROCESS SPLITS INTO TUG BRANCHES. THE FIRST, 80SLE,
220s REPRESENTS THE MISSILE NEEDING BOTHf COMPONENTS. A DEPOT UNFILLED

*230* DEMAND IS CREATED. A CHAIN (VIO) CONTANING MISSILES UAITING FOR
2400 3OTH C0OMPONENTS IS INCRENENTED. IF 30TH SPARES EXIST, THE CHAIN IS
20 DECREMEPIED AND THE UNLINKED MISSILE DENAND IS SENT TO SPARE UWERE
260* THE SPARE COllIERS ARE DECREMENTED AND A MISSILE IS BROUGHT UP.
270*
280:GENERATE;OpO,,,,4PH EVERY THREE MONTHS
29O:SPLIT;14pINITI,IPH FOR 15 BASES
300 10111 :SAVEVALUE;PMI,FN16pXH INITIALIZE rS SPARES
310 :SAVEVALUE;V2,FNIAXH INITIALIZE FC SPARES
320 :ENTER;V19,FNI7 INITIALIZE IS CANS
330 :ENTER;'J20,FNIS INITIALI1ZE FC CANS
S40 :TRANSFER;,INIT
350*

*360 iBENERATI;90,0,,,0,4PH
*370 :SPLIT;14tlNIt,1PH

380 INITtSAVEVALUE;PHlV23 INITIALIZE UP MISSILES
310 :SAVEYALUE;Y2lgFN*PHt ,XN
400 RfMOsSAUEVALUE;YSYY,114 EXPECTED NO. OF REMOVALS
405 :HELPA;3pPH1,XHSVS
4IOtSPLIT;XH4V33,SPRED SPLIT OFF REMOVALS
420 NIX:TERNIINArc

*430 SPREDiADVA1CE;45,44 SPREAD REMOVALS, THRU OUT QUARTER

9



440o
450:TRAVSFER;.185,LEFT,OTH DID BOTH TS AND FC FAIL?
440 lOTNsHELPA;2PHI4p,6 FAILURE 1Y COMPONENT COUNTER
470 sSPLIT;1,NARM
480 oASSLN;4,1 CODE AS DOUBLE
490 DNSLE:SPLIT;IpBlMNO A

540 DDOUNsSAUEVALUE;PHr-,1 TAKE.4QSSILE Bowe
5*O:SPLIT;IITEST AUAITING BOTN COAPO*WTS-
520LINK;VIOFIFO CH6-20 NEEDS ROTH CO1P
530*
540 DTESTsTEST S;CN* VIOOtNIX
550 :TEST G;Vl,,NIgX ARE SPARES AVAILABLE?

* 56@,UIELINN;VIOMIX,1

570 DPARE:SAEVALUE;PNI-plXH REDUCE TS SPARES
, 80:SAVEVALUE;V2-,p,XN REDUCE FC SPARES
59OtSAVEVALUE;PHI.,1 BRING MISSILE UP
6GOTERNINATE

620 DIJFDNLINK;VlO,FIFO UAITING FOR BOTH COMPONENTS
630 DDUND:LINK;10FIFO BASE UNFILLED DENAN2
6400
6506 THE SECOND BRACHO, DCOMP, REPRESENTS THE TUO COMPONENTS RE-
660* MOVED FRO* THE MISSILE AND SENT TO THE DEPOT. THE COMPONENTS ARE
670o FIRST DELAYED FOR TRANSPORTATION TIME. THEY ARE TAGGED AS I TS)
680s OR 2 (FC) IN PARAMETER 3. THEY ARE REPAIRED AND ADDED TO DEPOT
690s STOCK. 6 DEPOT UNFILLED DEMAND IS UNLINKED AND SENT TO TESTA. THE
700s CATE ALLOUS ONLY ONE DEMAND TO BE PROCESSED AT A TIME. Ar TEST4, PH4
710* IS TESTED TO SEE UHAT TYPE OF DEMAND IT IS - 1 (DOUBLE CAN), 2 (SINGLE
720* TS) OR 3 (SINGLE FC). A TEST IS MADE TO SEE IF THE DEMAND CAN BE
730* FILLED. IF YES, APPROPRIATE DEPOT SPARE COUNTERS ARE DECREMENTED, THE
740s GATE IS OPENED TO ALLOU ANOTHER DEMAND TO DE PROCESSED. IT IS THEN
750s DELAYED FOR DTOD TRANSPORTATION AND THEN THE SPARE(S) ARE ADDED TO
"60* DASE STOCK. CONTROL IS TRANSFERED TO CHECK TO SEE IF ANY MISSILES
7708 CAN BE DROUGHT UP. IF THE DE.. NO CAN NOT BE PROCESSED, IfT IS RELINKED
7800 TO THE DEMAND CHAIN AND rHE GATE IS OPENED.
790e
800 NARK:ENTER;029 rS SASE PIPELINE BY BASE
810 :ENTER;130 TS TOTAL PIPELINE IY BASE
820 3ENTER;V31 FC BASE PIPELINE
830 sENTER;V32 FC TOTAL PIPELINE DY BASE
840 #ENTER;J TOTAL PIPELINE

* 850 DCONP:HELPA;2,PN II
860 sLEAVE;V29 TS READY TO SHIP
870 :LEAVE;V31 FC READY TO SHIP
810 sADVANCE;VI4 11O TRANS
890 sHELPA;2,PNltXFIIpl
990 :SPLIT;IpRITE
910 BLEFT:ASSIGI;3,1 POSITION CODE
920sTRANSFER;,INURX
930 DRItEsASSGN;3,2 POSITION CODE
940 INRKHELPA;2vPHII,3

10
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950 iaoAoAcE;i3 srAsOARD INUORK TINEii 940 lHELPA;2,PH1,XFIO,3
970 SPAREsEITEE;PN3 ADS ro DEPOT STOCK
900 oSATE LR;1 ONLY ALLOW ONE 14 Ar A TIME

S9t9 sUNLINN;tTEST4,1 UNLINK REST DENANI
1000 :LOGIC S;1 CLOSE THE-6ATL..
1010 iTERNIOATE
1020*
1030 TEST~sTEST NE;PH4,IODLE DOUILE CONTAINER!
1640 sTEST E;PH4,2,ONEFC SINGLE TV~
10 sTEST O;31,0,RLIVK DEPOT SPARES?
1040 %LEAVE;1 REDUCE TS SPARES
1070 #LOGIC R;1 OPEM THE SATE
1000 :IELPA;2pPIII,1,2
1090 SADVANCE;VtS ITO$ TRANS
'1100 gHELPA;2,PNlXFll,2
1110 %SAVEVAUIE;PHI.,1,XN All TO RASE STOCK

1129 sLEAVE;3 RETURN FRO* DEPOT
1130 vLEAVE;V30 TS RETURN FROM DEPOT
1140 sENTER;Y19 ADD CAN TO STOCK

1150 sTRANSFER;,CN4ECKF 11604
1170 ONEFCiTEST G;S2,0,RLINK DEPOT SPAREST
1180 sLEAVE;2 REDUCE FC. SPARES
1190 xLOGIC m;i OPEN THE GATE
1200 tHELPA;2,PHI,1 ,2
1210 sADVANCE;V15 OTOI TRANS
1220 oaNELPA;2pPN1,XFID,2
1230 %SAVEVALUE;V2flXH ADD TO BASE STOCK

* 1240 ILEAUE;3 RETURN FRON DEPOT - TOTAL
* 1250 sLEAVE;Y32 FC RETURN FROM DEPOT

1260 :E#TER;V20, ADD CAN TO STOCK
1270 sTRANSFER;pCHECI

1290 ODLEsTEST G;vlp0,RLINK bEPOT SPARES?
1300 :TRANSFES;.PARE

*13100
1320 RLINK:LOGIC R~1 OPEN TIE GATE

* 1130 sLINN;lLIFG PUT BACK 00 CHAIN - NO SPARES
1340*
1350 Phlt:LEAVE;1 REDUCE TS STOCK
136@,LEAVE;2 REDUCE FC STOCK
1370 :LOGIC R;1 OPEN THE GATE
1380 :HELPA;2,PHI,1,2
1390iAlVA0CE;Vls DTOB TRANS
1400 sHELPA;2vP41XF1S,2
141@:SAVEVALUE;PlHI.,1,XH ADS TO DASE STOCK
142OsSAVEVALUE;V2#t,1,zH ADD TO BASE STOCK
1430 sLEAYE;3 RETURN FRO# DEPOT - TOTAL
1449 sLEAVE;V30 TS RETURN FRON DEPOT
1450 sLEAvE;V32 FC RETURN FRCM DEPOT



)14*UTRAWSFER;oCNICK-

1460 IF BOTH THE TI & FC NAVE NOT FAILED9 A TEST IS MIADE TI SEE IF
14904 AllT THE TS WAS FAILED GIVEN TWAT THERE UAS A FAILURE ASD BOTH
1500* CONPINENTS BI3 NOT FAIL. IE YES# A DEPOT UNFILLED DEMIAND IS
15100 CREAKED. THE PROCESS THIN SPLIT& INTO TUG BRANCHES. THE FIRST,
1520 LKILE, REPRESENT THE MISSILE NEEDING A I. A CHAIN (Vii) CON-
1530 TAININS NISSILES AVAITINO 4 TS IS INCREMENTED. IF A TS SPARE
1540 EXISTS, THE CHAIN IS BECRENENTED AND THE UNLINKED MISSILE DEIIAND
1530 IS SENT TO LPARE VHERE THE IS SPARE COUNTER IS DECIENEITED AND A
1560s NISSILE IS DROUGHT UP.
1570*
1580 LEFT iTRAMSFER; . 750,vRI GMT, LSPT
1590 LSPLTaHELPA;2#PH1,t,4 ' P1LARE BY COMMPOENT COUTER
1600 iSAVEVALUE;PNI-pl TAKE MISSILE 900J

161 0:SPLIT;l ,LCONPI 1 S20 LASLE:SPtIT;IgLDOMN
1630 sLIHI;VIIFIFO FC AVAIlING MATE1
140 LlGU~eTEST G;CH*YII,0,NIS
1650 sTEST G;XH.PH1,0,NII AMY SPARE TS-'S
166#sUNLINK;VllNIXpl
1670 LPARfiSAYEYALUE;PH1-v1,X* REDUCE TI SPARES
I68OsSAVEVALUf;PH1.,1 ORING MISSILE UP
16,03 TERAINATE
1700

* 1710s SINCE TUE BASE HAS JUST RECEIVED RESUPPLY FROM THE DEPOT, THIS
1720s ROUTINE CHECKS TO SEE IF THERE ARE ANT NISSILES AWJAITING SPARES.
1730' EACH TEST CHECKS TO SEE IF Ad UNFILLED IEMAND AMD SWARE ARE
17400 AVAILABLE. MISSILES OEEDING ONLY ONE COMPONENT ARIE FILLED FIRST.
1750* THIS ROUTINE VILL ALSO CANNIBALIZE ON COMPONENTS IF A MISSILE IS
1760s DOVEI NEEDING A IS AND ANOTHER IS DOWN SEEDING A FC.
1 7700
1780 CHECKsTEST 5;V16,0,tRITE ANY AWAITING IS 8 SPARE AVAILABLE?
1790:UNLINK;YI1,lIXp1 REDUCE AVAITING TS
1600 CONTllSAyEVALUE;PNI-plXN REDUCE IS SPARES
l Sl0:SAVEVALUE;PHII,1 D11IG MISSILE UP

1130 RIT~sEST ;VI?90B N 0 AWAITIPS FC S SPARE AVAI'.9

1130 CONY2:SAVEYALUE;Y2-,IXN REDUCE FC SPARES
1160:SAVfVALUEPH1*,1l BRING4ISSILE UP

1660 TBOTHsTEST G;Yi6,0,CNAIN AWAITING D0TH S, SPARESTF
j 1S?@UNLINKV~ONIXv1 REDUCE AWAITING BOTH

1900 CO*T3sSAVEVALUE;V2-,IIH REDUCE FC SPARES
l?10oSAUEVALUE;PHI-p,XN REDUCE IS SPARES

* 1l2@:SAVfVALUl;PNI.,1 BRING NISSILE UP
1930*
1940 CHiIEST G;921p0,NIX CASNIBALIZET
1950 :UNLINK;VllNIII

*1960 aUN#LINK;v12,NIE~t

12



190sSAVEV*LUE;PNI.,I BRING 4ISSILE UP
i90 sLINK;V1OFIFO STRIPPED IISSLE DEMIAND

200s fHE SEC#0j BRANCH REPRESENTS THE FAILED TS LOOKING FOR A MATE.
2,610s THE TS ENTERS A TS AIJAITINS "All STORAGE. IF TH4ERE IS 00 Ft AVAIlIMG
20200 WAE TO THE DEPOT# A TEST IS NIAPE TO SEE IF TNERE.ARE ANY SINGLE
203* CA*$. IF NOT, THE TS MILL VATE 0 MAX OF 10 DAYS FOR EITHER *-FAILED
2040* FC 06 A SINGLE CAN. AFTER THE MAX DELhI, TESTS ARE RABE TO SEE IF

* 210s EITHER A SPARE FC EXISTS IIL.A SINGLE CAN. IF NOT, A NISSLE IS TAKEt4
2060 DOW. THE REMOVED FC PR6CEEDVI TM-THE IS TO THE DEPOT WILE THlE
20700 TASN 80119 MISSILE NEEDING A FC IS PUT ON A CHAIN4 AND CONTROL IS
240s TRANSFERED TO CHECK TO CHECK FOR CANNISALIZA1IOl.
2090
2106 LCONPiASSION;3,IO RAS # OF DAYS TO WJIT FOR RATE
2110 sENTER;V29 TS FAILED
2120 :ENTER;V3$ 15 TOTAL PIPELINE 91 BASE

A2130 AENTER;3 TOTAL PIPELINE
214OaENTEQ;V4 IS AVAITINS 0ATE
2150 TESTaTEST S15*U4,0,HIE
264 #TEST G;SSVS,O,VAIT IS THERE FC AVAIFING RATE?
2170LAEV REDUCE TS AVAitING mAT
;1OsLEAVf;V4 REDUCE FC AVAITING RATE

2190:IRAMSFER;,ICOIp SE141 TO DEPOT
.2192 LZNNIASSIGS;4,l CODE AS A DOUBLE
2194 sLINK;IpFIFO
2200*
2210 UAMT TST E;SsY19,O,R6UC1 *MYT SINGLE CANS'
22203ADVANCE;t VAIT ONE DAY
223@gLQGP;jpN, TEST LOOP FOR 10 DAY MAX
22400
2242 %TEST NE;S*Y4,0,NIlX
2250 stEST G;S*Avt9,GTSTFC ANY TS SINGLE CANS'
22600
2270 IDUCItLEAUE;f19 REDUCE SINGLE TS CAMS
2210 sLEAUE;Y4 S4L
2290 %ASSIGN;4,2 CODE AS A IXL S
2.100 sSPLZT;1,OLEFT
210 sLISK;1,FIFO

230 TSTFCsASSIBNf;4,1
240 sLEAVE;VO

2350 sSPLIT;1,DDMND BASE UNFILLED MAND
2360 011 61H.*VZO0,NOFC ANY SPARE FC'S'
237@:SAYEUALUf;Y2-p1vXN REDUCE FC STOCK
2310 CODE:SPLIT;1tRITf 2 COMPOMENTS

*. 2390s
* 2400 DLEFTiASSIGM;391 CODE As I

24M0,SSISN;2#1 CODE AS FAILED
2420 sLE*VE;V29 tS READY TO SHIP
2430 DTOD:NELPA;2,PNI1,lp

13



2440 sAWVAOCE; VII $TOD TRANS
2450 sNEtlPA;2pP~ljXFI0,I
24600187I E;PN2tOpINUR COMPONENT FAILED?
2470 1TRANSFER; t PAR[ 6801 COMPONENT - ADS, TO DEPOT STOCK
2410s
2490 D111AS516N3,2 CODE AS PC
2053 iENTER;V32 PC TOTAL PIPELINE
25OfaASSIGN;2,@ CODE A$ 6063
25103 TRANSFER;, ITOD
2520
2530 MOFCsSAVEVALUE;PN1-p1 TAKE MISSILE 00MH
234OsSPLIT;ICODI
2550 SNSLEtSPLIT;I ,CHECK
2560*
2570 LDNllsLII(;VJ12tFIFO TS AUAITINS NATE
2580*
2590. SINCE BOTH COMPONENTS DID NOT FAIL WN THE TS ALONE B10 NOT FAILp
2400s THE FC FAILED. A DEPOT UNFILLED DEMAND 13 CREATED. THE PROCESS THEN

* 2610* SPLIT INTO TUG BRANCHES. THE FIRST, RNSLE, REPRESENTS THE NISSILE
2429* NEEDING A FC. A CHAIN ( 112) CONTAINING MISSILES WUAITING A PC IS

* 2630* INCREMENTED. IF A PC -SPARE EXISTS, THE CHAIN IS DECREMIE AND THE
26408 UNLINKED MISSILE DEMAND IS SENT TO RPARE WHERE THE PC SPARE COUNTER
2630* IS DECREMENTED AND A MISSILE IS DROUGHT UP.
2660s
2670 RIGNTsHELPA;2,PHl,1,5 FAILED COMPONENTS COUNTER
2680 tSAYEVALUE;PHI-,t TAKE MISSILE DOWI
*2690:SPLIT;1,RCOOP
2700 RNSLEuSPLITIRODOUN AVAITING TS,
2710:LIXIK;U12,FIFO TS AVAITIMO RATE
27200
2730 ROIJN:TEST G;CH*YiZ,0,NIX
2740 sTEST G;XN:092,OHifX SPARE PC AVAILABLE?
2750:UNLINK;VI2pNIXv1 UNLINK UNFILLED DEMAND
2760 RPARE3SAVEVALUE;V2-,l,XN REDUCE FC SPARE
2770:SAVEVALUE;PN1~p1 BRIM$ NISSILE UP
2760: TERAINATE
2790-o
2800* THE SECOND REPRESENTS THE FAILED PC LOOKING FOR A MATE. TIIE FC
2010. ENTERS A FC AUAITING NAtI STORAGE. IF THERE IS NO IS .AUAIrING MATE
2820. TO THE DEPOT, A TEST IS MADE TO SEE IF THERE ARE ANY SINGLE CANS
2830s IF NOT, THE PC VILL UAIT*A RAI OF 10 DAYS FOR EITHER A FAILED TS
2840s OR A SINGLE CAN. AFTER THE MAX DELAY, TESTS ARE M~ADE TO SEE IF
2850s EITHER A SPARE IS EXISTS OR A SINGLE CAN. IF NOT, A MISSLE IS TAK(Em
2160* 00MM. THE REMOVED TS PROCEEDS VITH THE PIC 10 THE DEPOT UHILE THE

28704 MISSILE TAKEN DOUN NEEDING A IS IS PUT ON A CHAIN APO CONTROL IS
2860* TRANSFERED TO CHECK TO CHECK FOR CANNIBALIZATION.
2190s
2900.
2910 ICOfP:ASSISN;3,10 10 DAY MAX
2920 :ENTER;Y31 PC BASE PIPELINE
2930 sENTER;V32 PC DEPOT PIPELINE BY BASE

14



2940 %ENTER;3 TOTAL PIPELINE
VMENsUER;VS FC AVAITINO HlATE
2960 IrESTsTEST G;S*VS90,NzX
2970 sTEST G;S*V4,0qRUAIT TS AWAITING RATE'?
290LEAVE;V3 REDUCE FC AVAITING MlATE
Z90LEAYE;V4 REDUCE TS AUAITIMS NATE
2992 oSPLIT;1,LINKS
JOOO:TRANSFER;,ICOMP SEND3 TO DIEPOT
3010*
3020 RIAM~TEST E;S:&920p0,RDUC2. ...ANY SINGLE CANS
3030:ADYAHCE;l VAIT ONE DAY
30s@LOP;3PHpRTEST LOOP FOR 10 DAY MAX
30500
3052 &TEST NE;So5.V5,@NlX
3060 sTEST B;S.V20,0,TSTYS ANY FC SINGLE CANS
3070s

* 3000 RlUC2sLEAVE;V20 REDUCE FC CANS
3090 &LEAVE;VS
3100 :ASSIGN;4p3 CODE AS SINGLE FC
Si* .31ISPLIT;1,RRITE
J120 :LINK;1,FIFO
1130 TSTTStASSISN;4,l
3148 aLEAVE;V5
3150 iSPLIT;tpDN BASE UNFPILLED DEMIAND
3160 :TEST G;XH.PII,0NOTS A01 SPARE tS"'?
3170:SAUEVALUE;PNI-,1,X4 REDUCE rS STOCK
3180 RCODEtSPLIT;1,RRITE
3190 ILEPISASSISN;3,I CODE AS TS
3195 IENTER;VJo TS TOTAL PIPELINE
3200:ASSZGO;2,0 CODE AS 0001
3210: TRANSFER; ,DtOt
32200
3230 RRITEsASSISN;3,2 CODE AS FC
3240:ASSIGN;2pi COlE AS FAILED
3250 :LEAVE;V31 PC READY 10 SNIP
3260: TRANSFER;pl3103
32740
3200 NOTSiSAVEVALUE;PNI-p1 TAK(E MISSILE DOUN

3300 SNLl1:SPLUTICHECK
3310S
3320 RDNNI:LINK;VIIFIFO FC AIJAITINS NATE
3330s
334f:OENElRAT[;90,0,,,I ,2PN
3350 iASSIGN;2,15 MlAX NO. OF BASES
3360 OUTsASSIBN;1,V22 REVERSE SEQUENCE
.370 tSAV1VALUE;l6pPN1 SAVE BASE #U~MBER
3360 sWELPAI,9FN$PNIV21
3390 iSAVEVALVE;V2490,EK

* 3400 ,SAVEVALUE;V2S,@,A14
3410 iSAVEVALUE ;V26,0,XH
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3420 tLOIP;2PNODT
3430 iSAVIVALUE;17.,1 GTR HOOVERI~

346O*ZiYARIAlLE;13+,PNl
34?0$3jWVA61hE;X*P41 XH*V2
348064: VAIIADLE9PHI

35lQ90sVAIALE;XFPI.O430f CE 00 O R.PNS 0
3500I100ARIAILE;0.PH

352401@aARIASLE;5*NI
3530611: VARIABLE;J5.PH1
355412 :VARIABLE;31
JSSOIIJ.VARIAlLE;14

.370B15iYARIABLE;14
* J50SI6YAlIASLf;CH*VI 1.XIIP141

359011 ?.VARIAlLE;CN$J12*XH*V2
* 34001s:WA*IALE;CHV10.X*2KHPI

3430621 aVARIABLE ;CN*V1 1.CN*Y12
36~400223VARtIA3LE; 16-PN2
35023sVASI*BE;(FNOPHI-XH*V28)*X.oPHI CURiRENT UP MIISSILES
3aaOI24VARIA3LEPI 5PHI
3.'0#23:VA*IA3LE; 13@.PHI
3680I26 VARIlABE;t434PI
J69@628:YARIAlLE;l85.PNl PREVIGUjI ANTNS POSS MISSILES
3,00029VARIABLE;70.PNI TS BASE PIPELINE
J710#30lVARIASLE;5PII TS TOTAL PIPELINE 11 BASE
3720#63YARIA3LE;10.P4 FC BASE PIPELINE
3730l32sVARIAlLf;115*P41 FC TOTAL PIPELINE BI BASE
371333:ARIABLE;18@0PH1
.37500
So@6I:tFINCTIOI4IXFI,021 Pass MIS'SILES - BASE I

37?0#22p38/23o51/24,58/25,57
31000
.181@l2:FU#CII0,N;XF17vD21 POS8 MIlSSILES - BASE 2

31I@122s$7/23,17/24t$6125,BA
3350S
3ft013tFU#CTtQN;Xfl7,D21 P098 MISSILES - SASE 3
317055,tI/#6t13l17,l 2416,123/9,122it0, 122/I1,121/12,120/13,12@i.

3190622,Il6/23,I16/24,1 15/25,115
39006

* 391@84tFUNCIN;XF17t021 P085 MISSILES - BASE 4
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3930614t I49/115,14t/16,148/17VI4119tI ,?4/l14?/20t 1"h/21 o144
3940322,t45/23,145/24,144/25,1 44
3,50.
J96$6SaFUUCTISM;XF17,121 PO88 MISSILES - BASE 5

3990122,174/239174/2491 73/25,172
4000* .. ~.
401406sFUNC1TI@N;XF179021 POS8 MISSILES -BASE 6
4@2085,2@7/6t229/7,217/8,215/Y, 214/10,213/I1,212/12 ,211/13, 210
4030114,209/15,201/16,207/17,2@7/10,z06/19,2o5/20,205/21,2O4
40400?2,203/23,203/24, 202/25,201

408017sFUNCTIOH;XFl7,O2l P088 MISSILES - BASE 7
407015,237/6,262/7,248/6,246/9,24S,1O4243/l 1,242112,241/13,239
4@0014,t239/1 So230/16, 237/8',236/1 St235/19,235/2$p234/21 ,233
4090122,232/23,231/21,231/25,230
41000
4ltO4S:FUICTIO4;XF17vD21 P085 iILSSLLES - IASE 8
41ZOe5,246/6,295/7,279/8,277/9,z7S/1Ot274/1I,272/12t271/13p269
4130414,p268/1 5v261/16, 267/17t 266/18,265/ 19,v264/20@.263/21,262
4140022,261/23,260/24,259/25,259

416OI9,FU#ClION;XFl~,D21 PISS ISSILES - BASE 9
417035,296/69328/7,310/8,J06/9,306/,O,304/ltJOJ/1?,301/13,29?
411011 4,Z98/f5,ZV7/16,?6/1 7,295/t8,294/19,293/2@,292/21 ,291
4190322,290/23,289/24,288/25,287
42000
421OIIOsFUNCTIO4;F7II2l P058, NISSILES - BASE 10
4220eS,294/6,328/7,3'0/8,306I9,306/tO,3O4/11,3O3/12,3*1/13,299
42300l4,291/15,217/16,296/17,295/18,294/19,293/20,292/21 ,291
4240022,29@123,289/24,288/25,287
4250*
4260411:FuNCTIO*;XF17,l21 P085 NISSILES, - BASE 11
427@15,296/6,328/7,310/U,300/9,301O,34h11 ,303/12ol0i 1139299
4260014,293/15,297/114296/17,29S113,294/19,293/20,292/21,291
4290022, 290/23, 269/24 ,286/25, 267
4300*
43101l2sFUPCT[Oa;lV17,321 P055 MIISSILES - BASE 12
432065,325/6,360/7,341 /8,339/9,Jl6iI@,335/1 vi,3S/12,S31/13t32q
433034,328115,327/16,326/17,325/t3,324/19, 123/20,322/21 ,320
4340622t3i9/23,313/24,317/25,316
430*
4364413:FuOCrIoN;XF179921 P088 MISSILES - IASI 13

* 437065,444/69492/7,465/6,462/9,459/l@,456/1 1,454/12,451/13,44?
4380014,447/15,444/16,444/l7,443/16,441/19p440/20,438/21 ,437' 4390022,435/23,434/24,432/25,431
4400*
44IOOI4sFUNCIIO#;1F17,D21 P058 MISSILES 3156 14



4450*
446@315tFUNCTIOO;XF17,32l POS3 AISSILES -BASE 15

4490122,071/23,860/24,865/25,662
45000
451OII6sFUNCTION;PU1,D1S 49 SPARE G.Cs
432011/2,2/3t2/4,3/5,4/6,4/7,5/8,5/916/1O,6

4531s
4532I17oFUVeCTIO*;P141,D13 rs CAMS
43331 ,1012,10/3,10/4,IO/5,10I6,20/7,20j8,20/9,20/1O,2e
453411,30/12,30/13,30/14,30/15,30

453761,10/2,I0/3,iO/4,i0/5,iO/6,20/7,20/8,2019,2O/10,20

453468FNJSi;*,) F.CiJ

ready
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4061FORTYIDECK

60 SUMOUIME IELPI(IPOS,04'CS)
70 CI4AIACTERt TEXTI.60 ,
SO CNA#ACTER TEXT2*60
90 CNARACTIR TEXT3*60
10 CHARACTER TEXT4*60
Ito- TIM M 'IISSILES * * FAILURES .. . SPARES *a

120 TEXT? *a * N&LES AUAIT s * hAAT $ArE/CAN DEOPOT PIPELINE

140 TEXTS *SIASE PIS VP I UP I FC 80114 TS CAAS FP. CAP$

140 TIXT4 s I FC BOTH IS FC $TO$ INIIK DrOl
170 I3ASI s LOADIF(M&
too 1011 LOABXF(17)
It0 IPI013.LT.3)RETURN
1,1 NOTlmlGTR-4
192 IF(MOTR.BT.1) 60 TO 3
194 CALL-STORIFI2I,@)
I 5 CALL STGRXF422,Q)
I9 "S COPl INIIE
204 IMISASE .1. 1) 00 TO 7
21 CALL SlOEXF(19,@0)
207 CALL SIORXF(2f,0)
211 R#ITt(6t@0)tEXTfpTlXr2
220 WI t III@ )r1EX13,TEXT4
230 UBITE4,102) NGT*
240 1" FOWml(HIpA6&,A40)
250 101 FORftT(tIqA,A A6#)
260 102 FORM0N1I0t@OUOAN'TER a #2
270 7 RATEhS a ISTO?(IRAWEf
2W0 IATEFC s I1T024I3ASIea5l
2f0 NEWPI s ICNA21SAS)
3W1 NETS - ICHAVISS(2@)
310 PIESC a ICNA2(ISA864)
320 NSLS&IP a LOAMMFIASE)
332 CALL STlMXFl19,L0AlXFf19)+IPQSS)
334 CALL STIRIF(20#LASXF(2Q)+ISlSUP)
330 lPPCT a FLOAT(ISLSUPJ/FLIAM(POSSOO.@
344 INTO$ a LOA31NI3ASE.001

* 350 ISTfl a LOAISX4ISAIE'IS

360 MCA*a £102119AS9#4@)
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:170 FCCAM a 1T52(IBASE.55)
300 MTSSPR LOADXNISASE)
*390 MFCSPR aLOAOXH(l3ASE.15)
400 IMURK LOADXH(IBASE+100)
414 [TSR a LOADZIM(IASEMS1)
420 IFCFL a 1ADX14I3ASE.13@)
430 IIOTHF aLOADXN(IRASE+145)
440 URITE(6,2OUDBASE, IPGSSNSLSUPUPPCT, 11SFL, IFCFL43IOrHF,NTSSR,
450 INTSCAN,NFCSPRNFCCANNEE31S,NEEDFC,NCE3T,NATETS,NATEFC,1BIOD,
460 2INURKEDTO3
470 20 FORNAT(lNO,13,1E,2( I5,1X),Fs.t,2X-,3(12,2X),2X,2(2X,12,3X,13),
480 ISX,2( 12,2X,1E, 13,SX,2(13,JX) ,5X, 13,1X,14,2X,I3)
490 IF(IBASE.LT.1S) RETURN
492 TOTNISaLCOXF( 19)
494 TGTUPsLOADIF(20
495 CALL STORXF(21,L0ADXF(21)LOADXF20))

* 496 T0TUPPCTuTOTUP/TOTNIS*100.
2 497 ITOT*TGTUPPCT

43 0 RITE(6,30TT4S,Torup,otuppcT
499 CALL STORXFI2,LOAOXF(22),ITOT)
500 30 FORMAT(1NO,/,2X,F6.OF7.@,* TOTAL t AVAIL * ,FS.4)
301 IF(MGTR.LT.19G60 TO 200
502 AVIPuFLOAT(LOADXF(21 ) /FLOAT(e4QTR)
504 AUPCTUP:FLOAT(LOADXF(2&2))/FLOAT(NGTR)
506 URITE(6p30Q)AVUPAVPCTUP
547 300 FORMATa 4,/,"AVE NO UP a ,pFIG.3,"AVE PCT UP ",104
503 200 RETURN
509 END
!510 SlJDROUrINE NELP2(IBASIE,INOUT,K)
.20 0O TOll,2,3,4,5,6),K
530 1 19 a IIASE.70
540 IDTOD a LOADXH( ID)
550 CALL STORXH(13,IBTOU.INOUT)
560 RETURN
570 2 13 a IIASE+85
5W0 IDTOR s LOADXHE 13)

590 CALL ST0RH(IB,I9TOD+IV(.JT)
600 RETURN
610 3 18 a IASE+100
620 IMURK a LOADXH(11)
630 CALL STOlXHUIl,INURK.imour)
640 RETURN
650 4 ID a ISASE*115
66. ITSFL a LOADXN(I3)
670 CALL STORXN(Il,ITSFL+INOUT)
680 RETURN
690 5 19 a IDASE413@
'@00 IFCFL. s LOADXH(IS)
710 CALL STORXNI3,IFCFL+INOUFl
720 RETURN
730 6 1 a IDASE*145

20



740 1907HF =LOAOXI4(l3)
750 CALL SrORXHNUD,1BOTHF.IN06T)
760 RETURN

770 END
780 SUBROUTINE HELP341BASE,4U)
712 XiNU*FLOAT(qIU)/100.
785 NBASIE a 160 + IBASE
790 HPOISso
so$ A3EXP(-XNIJ)

820 4 CALL PTIME(RNU
830 RNI=UNIFMI(RM1)
840 SXSSRNi
850 IF(S-A)9,7,7
860 7 MPO!SSNPOIS4I
870 60 TO4
Sa88 9 CALL STORXHi(NUASE,NPOIS)
885 RETURN

* 890 END

ready

i f
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This section may only be meaningful to GPSS programmers.

It describes the storages, chains, save values, and locations

of data initialization statements in the program.

AIM-7F NUMBERING SCHEME

STORAGES

1 Depot Stock - TS

2 Depdt Stock - FC

" 3 Total Pipeline (turnaround time)

10-24 TS Awaiting Mate to Depot

26-40 FC Awaiting Mate to Depot

41-55 TS Single Cans

56-70 FC Single Cans

71-8S TS Base Time to Ship

86-100 TS Total Pipeline

101-115 FC Base Time to Ship

116-130 FC Total Pipeline

CHAINS

1 Base Unfilled Demands at Depot

6-20 Down Missiles Needing TS and FC

21-35 .Down Missiles Needing TS

26-50 'Down Missiles Needing FC

FULLWORD SAVEVALUES

1-15 Up Missiles

16 Base Number (used for subroutine)

17 Quarter Number

18 -1 (for subroutine)

2
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19 Possessed Missiles

20 Up Missiles

21 T6tal Number Available Missiles

22 Average Percent Available Missiles

HALFWORD SAVEVALUES

1-15 TS Base Spares --

16-30 - FC.Base Spares

31-45 Expected Number of Removals

71-85 Base to Depot Pipeline

86-100 Depot to Base Pipeline

101-115 Inwork Pipeline "

116-130 Cause of Missile Failure - TS

131-145 Cause of Missile Failure - FC

146-160 Cause of Missile Failure - TS and FC

186-200 Previous Months Up Missiles

DATA REFERENCE SHEET

LINE NO DESCRIPTION

320 Initial TS Cans

330. Initial FC Cans

450 P(TS FC Fail/Failure) (.185)

1580 !P(TS Fail/Failure TS FC Failure) (.750)

2100 Maximum number of days awaiting mate to
depot or single can (10)-TS

2910 Maximum number of days awaiting mate to
depot or single can (l0)-FC

3350 Maximum number of bases (15)

3510 Monthly failure rate (.0054)
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3550 Depot inwork time (90 days)

3560 Base to depot transportation (30 days)

3570 Depot to base transportation (14 days)

3740 Defines depot pipeline interval breakdown
(0-133, 134, 135,....194)

3760-4490 Possessed missiles by base by quarter

4510-4530 Initial TS and FC spares by base

4550 Simulation length (24 qtrs)

4556 Frequency of GPSS output generation (l every
quarter)

OUTPUT STORAGES DESCRIPTION

71-85 Base turnaround time - TS

101-115 Base turnaround time - FC

86-100 Pipeline time (resupply time) - TS

116-130 Pipeline time (resupply time) - FC

3 Total turnaround time (all bases)
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SAmrLE OUTPUT

The output below is from the 10th quarter of a 20 quarter.

run. The first page will make the most sense to non-GPSS program-

mers. The other pages give detailed information about system

usage, and statistics on various legs of the pipelines. The pro-

gram and data which generated this report are given in Chapter V.

'a : 21 JSvP x ja IS 9C I 'r4 IS CA*#$ PC CAIS ?i' PC 3 0T's IS PC 3t';3 a. ol

I I 923 0 3 2

14S 4P.3 2 3 3 '2 J a a a 0 0 2 a

I I 13.5 2 a 0 *0 a2 I2 a a S

1' lgS 7.S 5 0 3 0 0 0 0 3 ' 3 0 
1 ? 24 ;A.? 2 C 1 26 2 '

S 2 i 21 13 29 29S 0 2 1 13 0 2

P 29? ?95 44.? 2 1 3 0 0 2 a 2 5

12 32? 329 ;S* I I 1 0 3023' 1

I-

115 4464 446 91.6 6 0 j '2 Q 0 S
13 t a. e.g t 94,;;3 t 3 3 0 0 3 2 2 0 '2 2 0 c.

IS 392 95S "4.2 5 1 5 0 a 3 ' ~S 1
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I . 1L -1- a rrrflflfl -AQ1 L LA,2LSII

............... . . ... .......... ....* * 0 . .. . .... .. . . .s e

CURRI%T *;AL CumaftNT TOTAL :,..AAt rT&L CURAiNt ?3l'SL CJN

i*, re is 3 S r I A j 2 F ~ 15 Ej Z4T C c 16 ;8 SPL I v Q~ IC ~AVE X 0

714 ~~t ~ -22S .1LLS a AL-_.0- P. -a L U A ,E-A .. .14A SPI... 0. L...AL

1 Is( I~~N ? '23 a7 T9% S F5 75 1 S4 I# LfSA c 210 194 SPLIT 2 6213 208 ASSIGNV a

r1 ~IT ~ '2 0 SGigg .2 0 21 CA 1! Us I r 2LB L'. : %1 a 21* T*.T t

O ?, 0 210 , , .E4 K 1 q $A4 Sif 4 C 16 294 SAV44 0 's SCa S A VCA 0

314 T i .14 G 1, 3 Ik-. 0 5 -LA... I I 1'" EST~ U__ 2 1 Q -----is5 L EN4 I U...F A 2 A -SO.JL 116LLL n.L

374 :ERE 2123 33# : %TEA 4 210 3;8 .E60'4 5 13 64* LEAVE 0 l1 461 a tEAVE 0

.76 4 i 31GIN Q 57 1 651 ELPA 2 1246 a .J1 h54AdC J? 146 SC. -!LOA 0 15 Si 374 TE4 0

5 z ;AE a 793 1, 8 aLfN A ;m- r Ia% ss1R 1 7kt SAI;;

$.' TEst C1 1 753 it 'R 4SF I Ira Sig LGL3C 0 911 35 .IN K a 911 $8 LEAVE 0

354 L14WAE 01 07 A S I-L 1 A72 AfL2 A S4 ALA Q--f l -. f

)^4 8AE a 0il a 3 5 ; 07 JAdjEx j2 3l 420 LEAVE G 363 ;so LEAVE 0 863 944 LEAVE 0
)504 TA,4.I F a ft .. 1- 1F I ~&4 _ __n tLI _ -A C_. . 012. 9&L-SAVILS nD-.- (Ay-. jL fL

'03C4 SPLIT C 1274 131 4 L :'at 4 6S? 1020 TEST 0 63? l03e TEST 0 eZo 106. UNLINK 0

?,,so &&VEX ?37 1254 S vI !%fi -In?# toqq ii 7 n* I Y ), 1'2d "MIA- f 1

11). SAVEA C 251 1114 SAdEX 3 231 11 4 Tel? 0 1222 113 4L INI4K 0 loo 116* SAVEA 0

* 115f SAVES a 105 154 T ;ST 2 1222 717L-4 uL.N LS .... QL...' KA(I a %2L item &ku. A

1206 SAdES a 526 late TEjr '2 7222 22.e UNLI'44 0 36 1230 UML INK a 36'6 1244 SAVES

125. LI'4K 26 364 Ilia j1;.U.L.......2LL 4U7 Li __ Z 2I-E11 AI P2I

1S3's ENTER 0 *37 1310 TEST a 373 1320 ftia 0 5597 1334 LEA41 SI 156* LEAVE 0
1 354 SPLIT a 102 1154 rqA4sf 3 S1 1179 AttS'-mP n 101 71*4 LINK4 A I14 I 4 SI'LsTC4.i n

14 A0444C 5 560 714 LOOP 3 563? 146 test 0 539 141* TEST 0 sit 7698 ASSIGN 0

1500 L6E i... AIL.. U U_ S 0lt _ 5 fT 07 L..) L tLO-__ S33LAt IA.SAW!, _Q_0._. 2LL-..AL..SJi.-L.
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